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(54) SOLID-STATE IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attain image pickup with a high S/N 
by allowing a simple circuit including a charge amplifier to provide an 
output of a photodetection signal from a horizontal read section after 
digital processing. 

SOLUTION: A reset command signal R is set unsignificant to start an 
integration by an integration circuit 220, a light receiving element 120 
is selected to discharge a stored charge and an integration signal 
integrated by the integration circuit 220 is compared with a reference 
value at a comparator circuit 230. A capacitance control device 240 
reports a capacitance command signal to a variable capacitance 
section 222 of the integration circuit 220. Thus, a feedback loop of 
integration circuit 220-comparator circuit 230-capacitance control 
device 240-integration circuit 220 is formed and when an integration 
signal is coincident with a reference value finally within a range, the 
capacitance control device 240 provides an output of a value 
corresponding to the capacitance command signal and the photo 
detection signal is sequentially read via a horizontal read section 
250. 
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[0 0 6 6] fs.ii. mm^M^y^ mM^\zi& 

[0 0 6 7] git^tCiJtt-SSitt^^l 1 Oj 

1 #i<Dg^t^ 1 2 0 . . J \zm\^rd^B's^<^Mi^ 

[0 0 6 8] mz. U-fe<y hfg^m^RSrSt^^^^ 
"ej^^«a52 2 2<7)^»M$1fUfflMCo t.\^rzm^ =&S 
ll:^«l 1 Oj ©MltiiS{3i5tt-&M2#g<DS^ 
^1 2 02. J ®;^'f ty5^?^l 4 0©^>-^ roNj 

^13 o\z^-^rvtdmmmm.mm:.fs.-ox^:^ii^ 

[0 0 6 9] JLm Slt^(C*5lt^git^«l 1 0 
^ft' I C5^1#SO§7t^l 2 0.. J tl^lllirUT, Mit 
^{I^Stt-S^it^JieSPl 1 Oj <Dm2#BO^D^T 

1 2 02. J \zji^\:,tdmmn^m:mP)-mt. 

[0 0 7 0] §l#i^$, ^itS^l 1 Oj <7)S7tm 

^ 1 2 0.. , S:]ir<^<c*i^u^*^e>. ^its^i 1 0 

J <D^iS^t'i5t-t§^l#S<DSJt?^l 2 0.. J CD 

Jg^tl^lttrLT. ^Sit^^i 1 Oj (D^ycMli 

[0 0 7 1] (^2mmm) :^Fmmm<Dmmit. % 

so 1 |IS©^M©SSfC:*5tt-5Sfc5^lElI^ 2 2 0 €rSiJ<D|HlK« 
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[0 0 7 2] 04fJ, :^mmm(Dm^m^2 9 OCDiE] 

it. omn^^i 1 oj d^eom^^-^^A^u a 

*LfcaSSft#OTO*Ji<@t-S«?^'ti§§2 2 1 
nfc^^«ai52 2 9i:, <3>«?^'liS2 2 

^ic-:;?c!>SH^i^$n. «?^<i^2 2 lotH*^ 
^icm 2 <D^*i^$n. 'J -t y vm^m^R 

(Dm^mt roNj ^tifSiK). Uir-y hJi^«-^R= 
^lco«^K:a roFFj 4^<fc75:-5;^'ry?*?2 

2 3 <i:€:fiiA.-5o 

[0 0 7 3] -5m§--^2 2 9{S. ■5I^^SaJ2 2 21C 
iPAT> ®^a^C 1 ~C 30m?^'lii&2 2 1 OA 

^t«i&i#lig§2 2 icDM^^i 1 Oj d^eotB* 

«-^<DAA^<!i^$n;t7:-r-y9^3^sw3 1~S 

W3 3i> (2)^a^Cl~C30«?^i|@i§2 2 ICD 

~SW4 3t, ^UT. ^»»JP^2 

4 0;&i6l3:. ;^-r •;/??^SW3 1 ~ 3 SiiJcZ^X-f 
5^^SW4 1~4 3CDON/OFFffi!Rii|Sr^'5ft#C 

[0 0 7 4] 2f;^|SSJg^©g»{S, £KT<D^^\Z\^T. 

10 0 icA* vfcymy^—^ €:iim-r-5o 

[0 0 7 5] 2ii^SiJ^^®Hljs*ii«^«-Tffi. U 
-try h}iS^^R€r^t3. SW11~SW14, SW 
4 1~4 3S:^T roNj 4m<hb. SW2 1~SW2 
4, SW3 1~3 3S±T rOFFj ^iilyXWim 

m^i 2 0.. , fe^b^fet^^^^ cr;^^?-^. ■T'^TO 
7.-r>y5^^i 4 OK roFFj 4^ {cfg^s. 

^HUgl 2 2 0 1?0D«^H&f^SrMi&^i±So 

[0 0 7 6] 'A\Z. =SSltS3ta51 1 Oi omi^^z 
:felti)mi#S05^3t?^i 2 0:. J <D;?.-r-y5^^i 

4ocD^^* roNj tt^MiMJE^^yy iiati't 
■5. ;^-ry5^?^i 4 0^5 roNj tfs^^t. ^nsT 

CDS3t{C<fct5T7t^m?^l 3 0 {C^$n/!:«?^i 

T. wpm<D^mM.c< m^-$tir-^m--aM2 2 9iz 

[0 0 7 7] dots. «t5Ht#Vs fi> 
Vs =Q/C4 
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[0 0 7 8] ^^^{C, SW4 1~SW4 3S:OFF<i:bfe 
SW3 l~SW3 3^0Ni:-rS. ::<D^^\zmt 

bTfe^s^c 1 ~c 3 (Dmi^omsMmtmti^^ 
Vs (Dmzit^imfs.\^^(DT:. ^m^c 1 ~ 

C 4 {C^^-r-5SJ^a)i^a. 
Q' =Q • (Co /C4 ) 

<!:^§. ^l<Dmsm\Ztt-<X (Co /C 

[0 0 7 9] sm. mimmmhmmzvx. s^tsp 

/<; 1 0 0{CA:<!jb^3tl^5^i5^SJD^Sn5. b;^Jo 

3tll^^3^1 3 0{^^Snfc«?t?dSBIfflfc/h©JS 

-g-{ct>s/N€:?i^-r-5 ^t^nj^^o 

[0 0 8 0] (m3lUi©^^ 05fi. 2^i:^BjCDS3^ 

^o\z. z(Dmmt. (a) 7<ti^m^^mmm^\z^ 
m-r-s.^t«^m^i 3 Oi. ^\sfl»^i 3 o©« 
■^m*^{c^$n. sia^sfi^v, ( i = i ~n 
1) ]z]i^c-cym^mM=?i 3ox^±vtcMMm^=t 
rnm-r^T.^ y^f^i 4 o -ts i mo^\: ^ T 1 2 0 

N 1 mS^-^tU ^^(DX-f y'f^ 14 0 (Dm^tiitl 

WFiim^\zim^tijtmM.^m^i 1 o^t. ^20 

fc^TtaJl 0 Ot. (b) Sit^Tlfiasi 1 0, (j=l 

~N2) ffii^o)iiii]im^^^^mi\z:K:>]i^. -ft^iaa 
^{37KTieiEft# (Hj ) i^jsuTs;— eg{c«-^srm:^7 

•r-S*^-^55SSi55 1 0, Siii^-5{i-^52MJ5 0 0 
(c) St^SUI 0 0*3j;mt-^5?Sa55 0 OtCttfP 
^-Y 5 >i^©Jt^m-^<&ji^-5)^'-f 5 >i^*Kira5 3 0 
Sff 0<?:<MiA-5o 

[0 0 8 1] 7i(.msm^5 1 Oi }i, (DM*^^ 
1 1 Oj ;iie.om;^^i^SrAAU Ut-y hfi^ft-^R 

icjsbTga^^i 1 0, ii^ibiati-^tircinms^^ 

Aai:W8S?ffll'^^tifc, ■5]^#SSi52 2 2izW^ 
(U-fey bfiS^«-^R=#^^0»&) . S^fi^P^ 

IhM2 2 0<h. ©^^:^IhIS&2 2 0:i5i6.tb;t7Snfeft^V 

s ' 'N.ag-r'5y-<XSrR^-rsi'^>::^liK5 2 1 

o^^y-f^Mi^s 2 id^^Ui:^$nfcii$Ht-^Vs 

-5it|{5lsll^2 3 Oi. ®Jt|!^[5Ij^2 3 0;5ie.tiJ*$nfc 

u ifcisss^-§-vc <Dm^<^'^^^2 2 2\z=mi 
■ -r^^*fi^«-^c$ffi*-r-5^**ji^2 4 0i. 

<S>Jt4!^[Hl^2 3 Od^em:^J$nfcitt!^^-^Vc 

<j t;io^5?^^;io^3' t VTjmcKti b. A^mtfiis* 

CD]iil?CDvU7;P5^i^3';l'7^-^'S:tH*t"^F I LO^' 
v?7.^S'522^:, (S>^^<DF ILOl^i>7.^5 2 2^^<^ 
mtf^n^'-^^)7)V^i?^)V^^t.'^^(DY I LO 

SO v'JT.^ 5 2 2 A^6ai:tj$ns'>u 7;i^-:>^;i^7^5' 
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)]^-J'^)Vm^^\htit^^=i^v h 5 2 3 ®55 
m^^y h 5 2 Zn'y\y)Vfi>^)Vm^t:?sJ]\^. 

[0 0 8 2] :$mimm(Dmmit. OTO«fc5lClxT, 

0 Ot'A^L^^T^iS'SrJC^-rs. 
[0 0 8 3] 2^:|y©g^0^ati. SkTO^^oizVX. 

10 0 fCA* U7t7t^-7^— t^' SrilXm-r -So 
,'[0 0 8 4] 2{E^fi©g^O@^*^i^S-Cf*. 

Wl 1~SW1 4^^T roNj t^tU SW2 1~ 
SW2 4$^T roFFj ^^VXmm^2 2 1 

^i4oa roFFj mm \zm^^o :i®tt^-e, 

U-fey hJi^«#R&^«lw^bT#«amHlSS2 2 

[0 0 8 5] :k\z. ^immmtmm\z. mm.^ 
351 1 oj <Dms^\zi5n^mi^m<D^^f(^i 2 

0..J (DT.^ y^-^i Aoa:)^^ roNj t-r-SSii: 

NJ t;fe-5<t> ^nSTCD^Ir^^TTt^^fe^l 
3 0{C^$nfe«l^d^mSft«-^i:?&:-:3T^^l 0 0 

t\rc-^m-msi>2 2 2{cm?^QdsiifEx-r§. 

[0 0 8 6] 'mimmm^t.mmz. ^wm 

W^2A0\t.. SWl 2~SW1 3SrMiiCb:^^, S 
W2 2~SW2 4*lfli;^. 11<D1^. fiS^m^V 

S 4 

Vs =Q/C. 

[0 0 8 7] Vs >v.Et -e$>tiif. ZlOifci^M^S:^ 

n-cm-mm^2 4 ofi. Htc, sw2 2 ^mik\^t:i 

mtCSWl 2SrgflL^5. ClcDi^, St5^#Vs 
Vs =Q/ (C. +C2 ) 

[0 0 8 8] Vs <VtEF l?^n{i, dCOitt!^ 

;^*^^tT^a«ll«&»2 4 0tt. MfC, SWlliSj; 
CJ^SW2 2SrlftfeUfcmi::SWl 2:fe«}:C^SW2 1 €ria 

Vs =Q/C2 

t.^^oWSM.'^^^'t^o z.ay^mt.^ Jtiail^2 3 

■51^^435 2 2 2 <D^mM.<^^it<Dmz. M S B tJ^ ^ L 
SB-^[Rltt-C> JIIK^. H:|i^[Hlj^2 3 Od^'iv'UTJl^T^v' 
^)V^—^fimk'F I LOU'v^;^:^' 5 2 2 {3A:^L.*S^ 
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[0 0 8 9] Ultl'bT, fii$MHlK2 2 0-itl!^ 

lilK 2 3 0 -?§-WM0^ 2 4 0 -^^HhIJS 2 2 0 CD 7 

'<-\^nyt7)v-^z^-DX. ]m^^rsm-&m^ (s 

Wil~SW14, SW2 1~SW2 4© roN/OF 

Fj fm^mm^m\^-z. #s5^c4^i!fciit-s' 

\z-D\^^x^mm^wr-f^}i. iiMm2 3 o{i, -> 

[0 0 9 0] !Sm:i:^y h 5 2 3ti, S^OF I LOU 

©F I LOU'S^XiS' 5 2 2;&^6>>'U 7;kx>^:S';U7^^ 
$rLSB;iii?>MSB'\Ot*y Mii;?TA;^-r'5. 

20 [00 9 1] im^^\M2 5 OTfJ. h 

5 2 3^^em*^tlfc/1^^';^7^^^^;^•7^-^S'^f#S:A 

^spj^^^H, \Z^'^\^^-Z^mM!9&m\ 1 0 
J 0S[ij^{C*5tt-l.^l#S©^)t?^l 2 0..J \Z 

[0 0 9 2] ^Oi^, *^^*mUX-r yJ-2 5 2d^ . 

0 0©^»3<i;S:$:>^E{'J;^T7:J-n<^fi#cDi©#0Dj; 

30 [0 0 9 3] U.^ Slt««#V, Slti^fClcfe 

[0 0 9 4] mM^\Z^Vi^^^^^ 1 Oj 

1 #B(D ^ ' O^T 1 2 0 1 . , tCJJ; I^Tt^ffi^-^©)®;;*^ 

[0 0 9 5] Uiry hfi^^t#R5r|fC^^3t^, 

^^^2 2 2(Dm%m:wm.c, tvtzm^ ^ 
itts^^i 1 Oj (Dmmj^\z&-f^m2^E<D^ym 

^12 0i.j CDX'f 4 OCD*€: TON J 4^ 

rONj tfSi^t. ^tl^-ecDS3tCJ:oT5t^m^ 
. ^13 0 t^$tL/c«?^^«gK«-9tJiJ:^T^«di 

[0 0 9 6] Sitj^ftid^tt-ssit^^ieaJi i o 

i g)^i#B(D'^'c^7 1 2 0,., i^mm^ziyX. mm 
^\ziii-f^mm.^df(Mi 1 Oj com2#g®^^t^ 
1 2 02. J icitNC/c^tti^f-^sni^^^-m-r. 
[0 0 9 7] §i$^€r, 1 Oj (d^^ 



(11) 



#11^9-5 1 4 7 6 
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^1 2 0.. , ^limS^V:^i)^i>. 1 0 

, OSiiD^{C*tt5^1#S0^Jt5^1 2 0..i <D 

m^tmmzi^x. ^u^m^i 1 Oj o ^jc^ ^i 

[0 0 9 8] fs.^ ^^^gsm\z^^^x%. %\wm 
[0 0 9 9] ±Mi(Dmsm\zm^-^n^h 

[0 10 0] 

5^ffi75i7±D if^t-^®*&oj; p \zMmizmm6^\zm 
mv^<f5:^(Dx. mm&<§M\zx:fjurcjm.oM 

[0 10 1] s^, 'Ti?-^Mt^ym^^mv(Dm\zm: 
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[01] ^^m<Df^immm(Dmm^m<Dfsi^ 

[02] *:MHjom 1 lli©g^®Hf*ii§^e©^$MiI 



[03] :$:^§e(^l|y&^a)@f|i:aKi^«Oibfm 

[04] ^^m<Dm2^simoymm!M^m.oymm 

j5S0i?ibs. 

[06] $&I^Sfi:£KIII^SO[iI^^0T$^. 
[^^CDm§g] 

10 0-^)tS|5, 110-Sit^^^ 12 0--^^ 

130 -^t^^l?^. 140 -;;^-r!y?^, 2 

0 o-m^^msi>. 2 1 o-*^-^i?usS5> 220, 

2 9 0-^^Mi]lK> 2 2 1 •••■«?^^g§|. 2 2 2, 2 2 
9-^g?^, 2 23 -X'fy5=^, 2 3 0-.fci^lpI 
SS, 2 4 0 --§SffiH9«a». 2 5Q-ym^^VU. 
2 5 1-ROM, 2 5 2 -X'1'>y5=^^, 300 -^-r 
5>i''®JSSISI5, 3 1 0 -m^^^^>im^ 3 2 0-S 
-^z^yhU-JXS. 3 3 O -vlK^v'^hU'i?;^^, 3 4- 
0 -«tP«^ 4 0 0-t5^;ffS-^B36S. 5 2 1";J^ 
^>yiH]^> 5 2 2— F I LOUS?;^^, 5 2 3H2!a 

ho 
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